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1. What is the “baseline”? (Item 1)

Baseline:
a set of criticallobservations or data
used for comparison or' a control;
a starting point

Eor establishment off MEL criteria, it i1s the
Pasis of comparison, I.e. a known con-
dition of the resource used as a
reference point to determine
significant harm.
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Terminology Used in CERT

Baseline Condition: Estimated|present
condition (status and trends) ofithe resource,
generally' based on recentor: ongoing data
collection.

Reference Gondition: Aspoint (generally.
historical) when the condition of: the resource
was known or estimated/and/that represents
an acceptable quality:

Endpoint: Aldesired, expected or observed
outcome, condition or: state that occurs when
management actions have been completed
and the ecosystem has reached equilibrium
withthe resulting modified environment.




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Considerations and' Exclusions

What considerations or exclusions relate'to
developing MELSfor;Biscayne Bay?.

Considerations: Section 373:0424(1)(a);, E:St,
indicates, that Districts shalllconsider: changes, and
structural alterations;when setting MELS:

Exclusions. Iniaddition; as;defined in Section
37:3:0424(A)(b); E:S:; allowances can be made for loss
ofihistoric functionsiwhen water;bodies no longer,
serve their historical function and recovery to
historical conditions may not be feasible.

diheextent to)which considerations or, exclusions
arerapplied for;Biscayne Bay needs to be determined.
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Specific Examplesi-- Exclusions

Land Use Changes. Watershed structure and vegetation
irreversibly altered|by clearing ofinative'species,dredging
and filling of ' wetlands; paving;, and altered/topographyifor:
residential; urban; industrial; and agriculturalidevelopment.

Hydrology: Irreversiblelowering of;water:tables and
channelization of riversiand streams for;drainage and flood
protection; altering the timing; distribution’ andivolume of.
freshwater: flow toithe Bay:

Alteration of:shoreline habitat: LLoss of freshwater wetlands
nearthelbayincreasedisalinity and changes in extent and
Species composition of: tidal'marshes:

Hydrodynamic:Changes: Construction of inlets, dredged
channelsyandijettiesthave altered flow patterns and
locations; rate’and volume ofiexchange between the Bay
andithe ocean:
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Specific Examples - Considerations

District must balance among regionalineeds for:filood
control, water supply, and natural 'systems management.

Construction and|/operation|oficontrol structures, provide
some capacity to regulate'water levels and thevolume;
timing, and distribution of: freshwater flows to the Bay:

Natural'systems needs must balance;among upstream
freshwater: (inc: Everglades) systems, aquifer: protection,
coastal/wetiands; the estuary and nearshore marine waters.
¥ Maintain surfaceiwater;levels andi/filows in the watershed
¥ Protect of:groundwater:levels and quality
¥l Salinity, conditions;in the'Bay

Water Quality
sEMamntain productivity/inithe Bay
S Avoid/eutrophication effects, toxicity or: pollution



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

How the Baseline, Considerationsfand
Exclusions fit inte the MEIL Process

Identify water resource function(s) torbe
protected by a minimum filow/or’level:

Compile baseline(bestavaiiable)idataand
iInformation about:condition|ofiresources;and
effects ofireduction inwaterlevels and flows.

Evaluatefunctions; current.conditions;
INcluding) SCONSIUETAtiDNSIand EXCIUSIONS?
analysisyas arbasis for:significant harm.:

Establish causal relationships between
guantity’and/ timing of:freshwater inflow and
impacts on resource functions.

identify the pointior . condition at which
significant harmjoccurs.
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How: Baseline Informationtis;Applied
-~ Examples

Resource Baseline |  Metrics

Numbers and distribution
Distribution of size/age classes
Sex ratios and condition indices
Availability of suitable habitat

Crocodiles Current population

Current species Overall aerial extent
Seagrasses composition and Health/disease status
distribution Relative species composition

Increased abundance of Overall numbers

key (existing) species Species diversity

relative to current Availability of suitable habitat




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

How Baselinel nfiermationis/AppRiied
—— Signifiicant IHamm

Causal relationships that:define significant:harm:

Significant Harm' [Ch. 40E=8:1024(28)] means,the
temporary loss of:water resourceifunctions, which result
from a change in surface or;ground water hydrology, that
takes more than two years tofrecoyver ... ..

Sample definition for;South Central Biscayne Bay:

Significant harmioccurs,when salinities are above m ppt
and/or freshwater inflows;areiless than n cfs, for more
than p days, more often than x:times every y years.

Significantiharm may; (or:may not) be occurring to the
resource under;baseline conditions.

Significant harmi standard may change in the future as
restoration efforts improve baseline conditions.
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Recommendations

Considerations and Exclusions

The concept of;an exclusion; as: describedin 373:0424(4)(b)1
F.S. make itiimpractical/to restore portions ofiBiscayne Bay
to a predevelopment condition: The/MELs analysis
assumes we will' protect/ maintainexisting:

®| landiuses and/development

% hydrology, structures ;and/control elevations

¥ naturalicommunitiesiinithe'bay and/the watershed

u| structuralffeatures;in thebay —channels, jetties, etc.

Development ofiMEL criteria for: Biscayne Bay must also take
Into)consideration the'need/to achieve balance among
regionaliflood/control, water:supply, and natural systems
needs:;

Specific.exclusions and considerations may change over
timeas restoration efforts proceed.
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Recommendations

Baseline Conditions

Describe and documentland use; water,
management facilities; hydrology and
hydrodynamic features;that currently exist.

Characterize the baseline condition  of:water;
resources;andinatural systems: basedion the
condition of:existing resources:

Establish causalirelationships;between quantity
and/timing ofifreshwater inflow'and impacts on
resource functions:

Determine significant harmirelative to this
paseline condition (significant harm may occur
aboye or below the existing baseline).
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Species Screening and Selection
(Item 3)

Staffiandiconsultant spent months
researching candidate species

Eollowed upon leads from experts

Screened using criteria

Continuing|to look; but the 8 species
span|the range of habitats
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Short List of Indicator Species

Scientific Name

Common Name

Halodule wrightii

Shoal grass

Ruppia maritima

Wigeon grass

Callinectes Blue crab
sapidus

Centropomus Common
undecimalis snook
Crassostrea American
virginica oyster
Crocodylus American
acutus crocodile
Farfantepenaeus | Pink shrimp
duorarum

Megalops Tarpon

atlanticus

MANAGEMENT DISTRICT

42 + potential flora
and fauna identified
g somewhat abundant

Elltering criteria:
Reside in Biscayne Bay
Dependent on
freshwater input
Sufficiently
Documented
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South Central Bay: VE@ Selection

Species Health Abundance, | Ease of Effect on
Tied to Importance | Monitoring | Population
Salinity Viability

Shoal grass v v v v

Wigeon grass v v v

Blue crab v v

Common snook v v

American oyster: v v v

American crocodile v v

Pinkishrimp v v

llarpon v v
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Approximate Salinity Preference Ranges

Shoal Grass
Pink Shrimp
East. Oyster
Juv. Snook
Tarpon

Juv. Blue Crab
Juv. Crocodile
Wigeon Grass

0 10 20 30 40

Salinity (ppt)
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Shoal grass responseiin stidysarea

SCENARIO 2/ NEW MODEL / INTERACTIVE VERSION

N Lirman & Cropper:
o (2003) models
Shoal grass
productivity

Increases with
decreased salinity
Competes better at
lower salinity
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Shoal grass response at Black Point

Station 39 DERM data

collected
nearshore
Shoal
grass
cover
associated
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6/2/85 2/27/88  11/23/90  8/19/93  5/15/96 2/9/99 11/5/01 Wlth ca n a I

flows (C-1)
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How Shoal Grass @bsetvationsiiviight
Be Used for! MEISVionitoring

Data combined with multiple
parameters;(biotic and abiotic)

Change/fluctuations;in cover. over
multiple years

Data used to improyve predictive
mogdels for scenario testing
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Shoal Grass: Staff’s Recommended VE@E

Pros:

» Has been persistent nearshore 30+ yrs.
¥ Important toecosystem, diversity.

2 Abundance related to freshwater inputs.
» Can be monitored.

cons:

u Coverage responds slowly. Not good for
dacute conditions.

" Wide salinity tolerance.
¥ Influenced by more than salinity.
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Comparison of;
westerimana
gasiern mangrove
Shorelines 7




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Consultant’s Assessment

14 listedispeciesi(lable 4)

Some information onspotted
sea trout

Shook ranked highest among
fish (8" overall)

Tlarpon ranked second (11t
overall)
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Consultant’s General Concliision

Factors affecting timing/lecation
are unknoewn

Factors other than salinity affect
recovery.

Protecting primary productivity
and lower trophic levels benefits
multiple species
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“Mangrove ShovelinelEislies of
Biscayne Bay, Eloyida“

J. Seraty, C. Faunce; J. Lorenz

Bulletin of: Marine: Science; 72(1):161-180,
2003

Diversity and abundance of: 9 species

Common to eastern and western
shorelines

2'wet/2 dry seasons
Wet-to-dry within each study area
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Mainland' Mangrove Shoreline

Lower: diversity and density.

Attributed tosalinity variation and
mean

Seasonal differences within:

u Gray snapper: (wet season density
increase)

u Goldspotted killifish (dry season
density increase)
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Conclusions

Fish, in general are not considered good VEGC
species because they are difficult toymonitor;
and tend to avoid adverse conditions.

In this study; only’ goldspotted killifish exhibited
dry season density response in mainiand
mangroyves.

Goldspotted Killifishiseem to prefer; low-salinity
interior marsh areas;but tolerate higher salinity
conditions during the dry season.
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Watershed was
defined

Rainfall
Analyzed

Water budgets
calculated

- canals (boundary domain)
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About 30 rainfall
gages within the
southern
Biscayne Bay
watershed

Some have long
ferm records

o 3 1o =]
MILEZ
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Rainfall from 1914 through 2000 has varied
and was less during 1965-2000.
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Southern Miami Dade County Watershed

Southern Miami-Dade County Watershed

Rainfall Analysis (1965-1995)

Average
Annual
Rainfall=
96.7.1n.
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DISTRICT

A 1-1n-10'yeardrougntiisia
drougnt o suchintensity; thatit
IS expected tohave a return
[requency ofreoncein 10 years.

“FAYEIn=Ofyeardryrainialliquantity’

S definedias naving|a probanility’
oI 1/A 0N any’year.
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Southern Miami Dade County Watershed

) rainfall

e ot e = sy 1=1in=10
Cumulative Distribution Function D
Rainfall=
44.08/in.
from
1914 to
2000
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40 45 40 55 GO
Rainfall, inches
Logrormal Distribution Parammeters

Mean 40174 Return =
Period h u
Std

018402 in nceedance 1]
Dieviation 018402 i E dar 1

Frequency
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Year Rainfall (in) | % difference
from
1-In-10 year
dry rainfall

1938 40.1370 -8.94

1944 40.9182 -7.16

1951 38.3746 -12.93

1956 36.6337 -16.86

1961 42,6463 -3.24

1970 43.0837 -2.25

1971 41.3401 -6.21

1989 319776 -13.84

DISTRICT

1970;
1974/ and
1989
within
SEWNMM
POR
(1965-
2000)




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Use of SEWMMI tor Approximate
Hydrologic Conditions

Hydrologic “normal® year'= average
of all 36/years (1965-2000) using
2000 nfrastructure; ops:,
withdrawals; etc.

Drought year;=average of: 1970, 1971
and 1989 using 2000 infrastructure,
OpS., wWithdrawals, etc.

Average Is preferred due to
variability’ among years
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Daily Rainfall S. Miami-Dade

;lﬁ. AH

11 127 2/22 3/19 4/14 5/10 6/5 7/1 7/27 8/22 9/17 10/13 11/8 12/4 12/3(

day

+ Normal — Dry

Daily raintall
IS variable

Daily raintall
during

drought can
pe > normal

Overall
drought
rainfall <
normal
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Water Budget: Schematic

& l Water:
Rainfa inPUtS
and

S-25

_—’ S-25A outputs

G93/G97 use d

Evapotranspiration |€+——— Southern S-22
2 Eos—

Dade

S-174 «— County S-21 S FWM M

Watershed S-21A

Base 1
Groundwater flow |—* S-20G
‘ S-20F
S-20

Overland Flow S-197
4—
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Water Budget

J water_budget

Southern Miami-Dade County Watershed
Water Budget Analysis {1965-2000)

(in 1000 ac-ft) Inputs and

2500

outputs

I o guantified

[2) R ainfall 79973 1000

[B)ET 500
[c] Pumpage

]

-500

-1000

-1500

Owverdand Flow
Groundwater Flaw
Structure F

Total Flo




Average Year (1965-2000)
(1000 acre feet)

207, 9% 262, 12%

541, 24%

669, 29%
129, 6%

1141, 49%

Drought Year
(1000 acre feet)

164, 10%

237, 15%
123, 8% °

79, 5%
316, 20%

969, 62%

@ ET m Pumpage (net) O FB (ground+surface) [0 BB (surface) B BB (ground)
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Water Budget
Total

Daily Total Freshwater Input freShwater into
SC Bay much
greater during
normal year

>
©
2
&
e
3
<

LLargest
difference
occurs during
wet season

—— Drought — 36 yr. Av.
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Water Budget

Daily Proportion of Groundwater

MA VYV, A
"’m'(“m'“ﬂ
voow oo

o WM
A "

— Drought —— 36 yr. Av.

he proportion
ofigroundwater:
to)surface
water to the
Bay IS greater;
during a
drought.

Most of the
iInflow Is
groundwater
during a
drought dry
season.
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September Isohalines (15-35 ppt) May Isohalines (30-37 ppt)
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TABS-MDS Model

Finite element, hydrodynamic mogdel

Based on RMA10; Dr: lan' King of;Resource
Management Associates (King 1993)

Advantages::
easy to handleicomplexigeometries
easy toincorporate different materials types
easy/to handielcomplex:boundary conditions

Both unstructured and implicit
GUI: Surface' Water Modeling System (SMS)

Easy to incorporate different model
parameters
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TABS MDS Slmulatlon WVMiodellveyvelopment

Model'was
calibrated
against
physical data
collected In
the Bay

@ [DERM Stations
=E BNFP Stations

POSSIBLE
O Comparison
Groupings
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FLORIDA WATER

SOUTH

TABS-MDS Simulation: Viedel

Water elevation
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TABS-MDS Simulation: Viedel

CTD4 FILTERED TIDE (T >36 HOURS)
OCTOBER, 1997
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TABS-MDS Simulation: Viedel

VELOCITY AT ADP2 (average depth = 6.9 ft)
CALIBRATION

currents

o
w
o
=
.
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w
=
a
]
<L
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TIME, DAYS

— Model Calculation ===+ =Figld Data
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TABS-MDS! Salinity; Veritication

SALINITY VERIFICATION: CTDS
average depth = 2.9 ft

a
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The following two slides simulate the movement of thesalinity
gradient over one-year. time periods; The'first slide represents
an average year based on the most recent 36/ years of;
hydrologic record-keeping. The second|sliderepresents the
movement of the salinity gradient injanjaverage drought year,
as defined on page 36 of this presentation. Both simulations
start on July 1 near: the beginning of;the wet:season.

To view the next two animation slides you; will'need/to have
Quick: Time on your.computer. If:youdo not have Quick Time on
your: computer, please|clickion this/link:and it will take you out

to the web site toidownload the Quick Time player.

Whenjyou get to the Quick Time site, please click on the second
linkéand filll'out:the information at the bottom of screen. Then
proceed|to the'next screen. Save the file to your hard drive.
Thenyou will’have to go to the file and install it. Then you will
be ready to view the files.



http://www.apple.com/quicktime/download/
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constituent 1-
B 400

360 Click on this
20 page to display
the Animation

23.0

24.0

20.0
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8.0

4.0
. 0.0
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constituent 1-

- 35:0 Clle on thlS
20 page to display
260 the Animation
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Normal and! Dry: Year (Compasison

AT Ty N et e |
VLANNAY T I A T 3
lq,.-r- " 14 -+ Loyl 1 t | - 010*-"‘

Salinity
at 14
nodes
along
shoreline
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Normal and Dry: Year Comparison

Average Salinity at 14 Nodes Along Shore Wet'season
salinity
greatest
difference

Peak salinity
normal~28

ppt

Peak salinity

dry~32 ppt
v v Salinity shifts

upward with

reduced
inflow

=
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Dry Season (March-IViay) Stages

36 yr. Average Stages Simulated by SFWMM (2000 Base) Drought Average Stages Simulated by SFWMM (2000 Base)
Mar-May Mar-May

4 4
3 3
2 2

1
0

Normalldry season stages at.coastallridge:
2.6-3.2/1t.

Drought dry season stages at coastall ridge:
1:.8-2.6 ft.

Groundwater slope drives input to Bay




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Modeling T'ools Prosfand (€omns

Models (SEWMM; TTABS-MDS) calibrated and
used for;other applications

Usefulifor:comparing scenarios/ insight

Groundwater: flux; groundwater;salinity,
somewhat: crude

Assumptions for-variables like El;
controversial

Difficultto)verify Bay salinity (lack of data)
Bothicontinue to be improved
Verification dataibeing collected
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Some Observations' About:Souti@entral
Biscayne Bay Hydrology, Salinityand
Ecology

Models (SEWNMM; TTABS-MDS)
indicate freshwater inputs; persist up
toa 1-in=10 year drought-:

Ereshwaterinputs are smalliduring
the dry season of a 1-in-10 year
drought.

The existing regime supports a wide
variety of.important species
dependent on freshwater inputs.



